Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.007 Å; R factor = 0.053; wR factor = 0.119; data-to-parameter ratio = 15.9.
In the title molecule, C 22 H 35 O 2 P, the two cyclohexyl rings exhibit chair conformations. In the crystal, molecules related by translation along the b axis are linked by the weak intermolecular C-HÁ Á ÁO hydrogen bonds.
Related literature
For the crystal structure of a related P-chiral compound, see: Fu & Zhao (2010) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). In (I) (Fig. 1) , the configuration of phosphorus atom was determined as R. The compound is comprised of fully extended substituents: cyclohexyl, menthyoxy and phenyl, which form an irregular tetrahedron. The geometric parameters of (I) are usual. The bond angle of C17-P-C11 is 108.65 (18)°, O1-P-C11 is 105.37 (15)°, O1-P-C17 is 102.47 (15)°, O2-P-O1 is 113.94 (16)°, O2-P-C17 is 115.03 (18)° and O2-P-C11 is 110.65 (18) °.
In the crystal structure, the molecules related by translation along b axis are linked by the weak intermolecular C-H···O hydrogen bonds (Table 1) into chains.
O-Menthyl phenylphosphoryl chloride (0.3 mmol) was added to a stirred ether solution of cyclohexyl magnesium chloride (0.6 mmol) under nitrogen and the mixture was stirred for 24 h at room temperature. After washing with water, the resulting solution was purified by preparative TLC on silica gel to afford optically pure product. The crystal suitable for X-ray diffraction was obtained from recrystallization with ethyl ether/hexane.
Refinement
All H atoms were fixed geometrically and treated as riding, with C-H = 0.93 -0.98 Å and with U iso (H) = 1.2-1.5 U eq (C).
Figures Fig. 1 . The molecular structure of (I) showing the atomic numbering and 50% probability displacement ellipsoids. H atoms have been omitted for clarity.
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